@ ITEM No. 24 cer saison orrice JGOPY No. a 
- FILE No.xxx l-5 REFERENCE NO,< 


SECRET ~ 


PHARMAHOLOGISCHES INSTITUT, 
DER FRIEDERICH -WILHELMS 
UNIVERSITAT, BERLIN. 


2 SECRET 


COMBINED INTELLIGENCE OBJECTIVES : 
o SUB ~ COMMITTEE Sa sed 


a 


PHARMAHOLOGISCHES INSTITUT DER FRIEDERICH-WILHEEMS 
? UNIVERSITAT, BERLIN. 


La 


| eke -- Reported By 
- . Lt. Col. H. CULLUMBINE, R.A.M.C. M. of S. 


CIOS Target Number 24/264 


Medical 


COMBINED INTELLIGENCE OBJECTIVES SUB-COMMITTEE 
' G-2 Division, SHAEF (Rear) APO. 413 


SECRET 


ie Se ec | SECREL 
oa ¥ 


NS eat aN pb hey i la ig adie tie sce em bn nate OT 1 a agent ad te Uh en = ak ty At 


eee WSS 4 16 


; ee pror OF CONTENTS : | SECRET 
Sub ject = 7 ot Page No. 


PersOnnelececcscscsseseveccccvesececcececcascesecesssees OD 

Problems under Investigations .cccccccccecccscccecccccces ! 
4. Study of smoke clouds of solid substances....scccoeecces 3 
2. The Toxicology of Explosivese...cecsseccccccceseccessece 4 
3e The b1l00d pigment...cccccocscvcccvesececoccsecccseorcess 
4. Toxicology of SUT AMENGEL, on onss onahd sty coaaedeedascs 
5 Enzymes end Pharmacological Effects... -cececccesccccoess 
: a Toxicology of Plasmoquineesesecccsscccesvcsccccssceveces 


CV: ON GA 
. 


~ 
~ 


7 bi 
7- Tetranitromethanes.ssccoccocvovecccccscsenccovccsscecoes 7 
8. Intoxication by Trichlortriethylamine..c.ccccoceecccceves 7 


Personnel of Investigating Team 


Lt. Col. He Callumbine, ReAsMeC. Me OF Sq 


evaouated to Kappeln a a. 
Pe reer orn a 


Taxent opportunity Shien 24. Visited June 1945. WA 5 55 4 1 6 a ; 
GW Personnel: Rae rahe ok _ S 


Professor Dr. Wolfgang Heubner - Director of the Institute 


Dr. Manfold Kiess - Chief Assistant 
Dr. Helene Wilhelmi ; a ; 
Dr. Martin Behrens. _- Army captain and late Assistant 


Professor of Bio-chemistry, 
: University of Giessen, 
Dr. Otto Steinert ~- Army captain and research fellow. 
Various Seckntras. assistants. 


The problems under ipventignta out or studied eee the bass 
were as follows:- 


“le The st of _suoke clouds of solid substances 


Tests With sprayed watery solutions have shown that large 
* drops do not reach the lung and small ones are breathed out again. 
The problem was to define the size of the particles for sprayed 
dusts which would remain in the lung. The experiments were 
performed by Herren von Bergmann and Havemann, 


Smoke was produced in a 10 wm chamber, chiefly by spraying 
solutions of the pigment "Lachschwarz" in benzine. By ‘alteration 
of the concentration of the solution, and using different sizes of 
nozzle for spraying, the behaviour of smoke clouds of different. 
composition has been determined. 


The concentration of the smoke’was determined by asperation 
through filters and subsequent coloremetric measurement and count-_ 
in the wltramicroscope. Both methods gave the mean particle weight. 
Further analysis was done by means of specially constructed 
centrifuges, through which the smoke cloud rotated in a stream 1 mm 
broad. Alteration of the number of rotations and the speed of the 
passing smoke cloud gave all the desired grades of sedimentation, 
Determination of the contents dnd the measurement of the particles 
of smoke passing to and from the centrifuge, gave the weight and 
number of particlés which remained in the centrifuge. - - 


Particle sizes were measured in terms of 10715 °C as a unit 
of volume and 1072 cm as a unit of length for the diameter of the 
particles, The difference between the biggest and the smallest 
particles amounted to a range of about 3 decimal places, The — 
distribution of the log of the size of the particles followed a 
binominal curve, - 


° 
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In some tests cats were used in an attempt to determine 
the size of the particles retained by. the lung. This was a 
‘difficult problem because of . * 


(a) the alternate Fei and fro movement of the air in 
. the respiratory tract; 
b) the associated "whirling" of the airstream; 
the respiratory dead space; 

different animals react differently to being 
connected to the apparatus and assume different 
types of breathing. 


e 
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Because of these difficulties very varied results were 
obtained and no conclusion could be reached. 


However, a second substance - Adamsit - was tested 
systematically in smoke form, The cloud was analysed colorimetric- 
ally in U/V light using a photo-electric cell. © Adamsit smoke clouds 
obeyed the same general laws as did "Lachschwarz" smokes, Some — 
subjective trials’ on humans demonstrated the fact that smoke clouds 
composed of moderately sized particles produced greater irritation 
than clouds of similar concentration but composed of very small 
particles, as long as the smoke is inhaled directly after passing 
through the Centrifuge. They did not succeed in obtaining smoke 
clouds with particles of one uniform size. 


\ 


Smokes, which consist chiefly of coarse particles, became 
refined in time by the sedimentation of the largest particles while 
smokes, which consist chiefly of very small particles, grow coarse 
by the aggregation of. the particles. Hence both types of smoke tend 
toward a similar medium-sized particle composition, and all dust 
smokes should show a,similar distribution after about one hour. 


Since the arrest of Dr. Havemann in September 1943 no 
further progress has been made in this work, 


y # The Toxicology of xplosives. 


This work was started because of the toxic diseases 
occurring in munition workers in war time, especially when manu- 
faciuring dinitrobenzol. These workers become cyanosed from the 
formation of methaemoglobin and this formation has been studied 
quantitatively in cats by ueans of Havemann's cyanide method using 
the photo electric colorimeter. The chemical reaction between phenyl- 
hydroxylamine and haemoglobin can be explained as a catalytic process 
via a radicle containing four nitrogen atoms. The different 
sensitivity of different animal species can be explained by the 
different speed of re-formation of methaemoglobin, The particular 
occurrence of cyanosis with dinitrobenzol, when compared with other 
similar aromatic explosives, especially T.N.T. was investigated by 
testing numerous derivatives on cats. It was shown that steeric 
hindrance by methyl groups was of decisive 
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“as nitroglycerol, ethylnitrate and methylnitrate were also 
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iepartance in the rensebina: of the’ itre-romection to the Se * ee 


camesponding phenylhydv-axylamine in tue tissues. Pa BE ee Oe | 


_ rarer cause of cynnosis, iece the ree aciaaee of 6 yerdogLobin - 
( civteheseuea tates verdohagaechrangen), was also studied. pi Sea ea 
hiese developed a method for its quantitative determination and 
this was cup Loyed in animal tests. It was also ascertained - 
that there are several near=related substances with sud: a = ‘aoe 
green colour, : ae 28 a 
The blond of munition workers also often oral the: 
presence of "heinzktrrhen" in the red blood cells, tivis” hens 
the first sign in the development of anaaria, -The appearance - 
in differsrnt species has been studied quantitatively, using. 
electranicroscople and chemical methods of analysis. 
A series of Litwin aeechcd tests, using iron end verlous | 
vitaiins gave negative results. 


Attermts to identify the onset. of iver ena oe , ie 
chronic poisauing with T.N.T. and dinitrobenzol in rats and_ 
dogs, befare the appearance of symptans failed. Liver 
function tests (Felix's method determining apnearance of | 

Nydroxyphenyl Pyruvie scid after fecting) were done at regular 
intervals, but it was concluded that liver damage coule oly 
be detected when othex taxic signs were already apparent and 
often only just befare the animol died. 


Besides the aroaatic nitro camounds, nitric esters such 


tested. With these compounds, "Heinz ktrperchen" were often 
farmed without the later production of anaemia; whereas, in 
tests with nitric esters, methaenoglobinaemia was formed but 
there was no formation of "Heinz k&rperchen". 


3 The Blood pignent ‘er i . 5 
Dre Kriese warked out a methol for measuring very small 

anounts of methaeglooin, depending upon the reduction with 

hydrosulphate after transfacmation of haemoglobin into carbaxy 

hasmoslobir and ressucenent of the absarntion band 1ith the _ 

vollow and preen mercury band. . aS 
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. The existence of 2 a red. gebeticet nitrate=ncthae: ioclobin was denied by 
 deteraining the dz tseociation é¢mstent of this corspound. 


In the Sexaaciuis of nethaeno:lobir. by the action of chlorete, 
there is on interesting catalytic effect by the methaenoglobin, SF ‘hk 
which apparently accelerates the transition of the slowly RG HET 
chlorate into the quickly reacting chlarite ar Saag mae: - 
exautple of auto~catalysis (Jung). . 


‘ith the 2 RETR Jung has examined the changes in . 
the red blood cells occurring after poisoning with phenylhydrazine 
and pl.enylenedramine. He found them to oe distinctly different 
fron genuine "Heinz ktrrperchen". 


le Taxicol = Suh raiidess- The acces of -Kallner in 

R cyanosis after the adninistration 
of said hitonnkdon was tested by Kiese and Gaede and wes not ~ 
confirmed. ‘The blood of cyantoci patients, under sulphonamide treatment 
was examined faroxyhaenolobin, methaemoglobin, verdoglobin and 
reduced hacuoglobin content. The sum of their individual. spectrum 
absarptions equalled the actual total absorption and therefore, the- 
assuaption of a new colovr susstance was aot substantiated. 


5. inzymes and Pharmacol. cal uPfects: = In course of systematic 
tests with COo, ;.somne ferments have their activity 
influenced independently of the change in hydrogeni.on cencentration. 
d-Aminacidaxydase and Gatalase are inhibited vhereas the fenol- 
phosphatase is stimilated to activity by COs. 


The maintenance of the haemoglobin-iron in: the bivalent form, 
requived far the continued production of mnethaenoglobin, requires 
"active redyction processes", kKiese found that these depend 
upon enzyn' tic reactions in the red cells thenselves. Several 
enzyme systems are concerned, One is able to reduce haenoglobin 
with lactic acid as substrate and with the faumtion of prrar= . 
acemic acid. ‘Another needs glucose as substrate, The reduction 
of haemoglobin and methaemoglobin by glucose takes place in two . 
wayse In one pyraracemic acid is farmed as a reaction product; 
in the other the reduction occurs via the formation of hexosemnono= 
phosphate, The system in the red cells which reduces haemoglobin via 
hexasenonophosphate consists of the following coimponents;~ 
Coferment, Warburg's Zwischen ferment and Hasmoglobinereductase, 

The relative importance of the two methods of reduction of 
haemoglobin has a species variation. Thus, in humans, the 
reduction is mainly by glucose, in rabbits and guinea-pigs it is 
doe principally by lactic acids - 


The reduction of haemoglobin in the red cells can be 


accelerated by certain dye-stffs e,g, Toluidine Blue, Liethylene 
Blue. The catalytic effect is exerted only on the Coferment - 


/ari.schenfernent 
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awischenfernent - Haemoglobinreductase system. probably the 


Haemoglobinreductase reduces the dye-stuff and the reduced dyestuff 
then reacts with Haemoglobin. 


6. Toxicology of Plasmoquine 


In treating chronic malaria, some physicians recommend large 
doses of plasmoquine, as well as giving it anata In this 
respect two questions were raiseds 


ts the couse of the cyanosis, 
and (b) the limit of giving plasmoquine without danger. 


The work is not complete but certainly single lethal doses do 
net cause ee even when death Hoes not occur for several days. 


Te Tetrair treseteaiins This may anctat in impure T.N.T. onl hence 
some knowledge of its toxic effects seemed desirable. It has 

little effect on the skin, but, on subcutaneous injections, it 
produces marked oedema followed by necrosis, Healing occurs 

without much delay. Intravenously, lung oedema is produced, just 

as it does after inhalation, and it may lead. to death. 
Haemoconcentration, methaemoglobinaemia and typical “Heinz k&rperchen" 
appear as well as other red cell changes. After death, the main 
histological finding is damage to the capillaries, especially in . 
the lungs. The parenchyma cells of the lungs and kidney show cloudy~ 
swelling and their nuclei are barely visible. However, in dogs, 
permanent hepatic damage after repeated intoxication could not be 
demonstrated by liver function tests. 


8. Intoxication by Trichlortriethylamines~ 


Dr. Riedel, using dogs, has assessed the value of various 
substances in the treatment of tracheo-bronchitis caused by the 
inhalation of trichlormethylene. Inhalation of such things as 
peppermint oil or tannin was ineffective. However, camomile-oil 
containing azulen as well as pure azulen in paraffin oil seemed to 
be effective. The experiments are proceeding. 


The effect of trichlortriethylarine on the metabolism of - 
starved dogs and on rats is also being studied by Fr.Dre Wilhelmi, 


Professor Werner Koll was also discovered in residence at 
Kappeln. Apart from his work on C,\f, he gave the following general 
medical information, 


Professor Werner Koll, former director of the Institute of 
Pharmacology, Danzig, had been consultant in Pharmacology to 
Professor Wolfgang Wirth at the Military Acacemy, Berlin. Before the 
War he had been working chiefly on analgesies and he continued this 
work for the first half of the War. His technique was to measure 
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accurately the electrical stimlus reeuitus te produce teethache in > 


dogs. (Lower animals were useless as it was impossible in them to 
distinguish between a simple reflex and a pain response). Wires 
were inserted through silver stoppings into the pulp of the Eye~ 
teeth of dogs, the wires Being inserted through a fistula in the 
cheek, The stimulus used consisted of repeated discharges from 
condensers = single shocks are not effective = using a fequency 
of 15/second and a duration of one second as a standard stimlus. 
This in dogs produced a reflex lowering of the lower jaw and a 
response to pain which was characteristic for each individual 
doge The stimlus required remains constant far each dog over 

a considerable period of time and is measured ie the weltege of 
the condenser charging. 


After the injection of an a ep the jc uaotetha pain 
response of each animal remains unchanged but the stimlus 
required to produce it is inareased. The course of analgesia has 
been followed through in this way eege for 1 mg/kg of morphine 


Using this technique the *ollowing problems were tackled;- 


(a) “The opium problem";~ The alkaloids in opium, in the 
dosage they occur in opium, do not contribute mich te raising 
the pain threshold, Morphine in a dosage of 1 mg/kg was used 
as standard and the dosages of the other alkaloids required to 
produce a similar raising of the pain threshold were determined. 


Codein has some analgesic effect but only in doses of about 10 mg/kg. 


(b) Professor Wirth asked whether a mixture ce and 
pervetine (methyl benzedrine) had any esic 


Professor Koll determined that the analgesic action of " morphine 
was not depressed by pervetine but the narcotie actien is 
neutralised. A mixture of 1 mg/kg morphine and 0.1 mg/kg 
pervetine was the Optimum, 


It was preposed to use this mixture for sitting wounded. 
It would relieve their pain without sending them to sleep, se 
that they could then be evacuated in a sitting pesition and 
transport space saved. Koll went as Consulting Pharmacologist 
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to the 17th Army in 2 June: 4942 init ue assessed the ENN, of this 
mixture during the Caucasus offensive, He worked in collaboration 
with the Consulting Surgeon, Professor K.E, Freye Ampoules 
containing a standard dosage of 20 mg ee hydrochlor. and 
165. BS PE NSPS Coe ae, ating 


This mixture, when injectea jikcoh atleast into. anti etched, 
produced a transient (half-an-hours) sleep and then the men were 
quite fresh and could be transported, without atts for 4 or 5 ener ne 
in the sitting position. 


It was also applied to the wounded in fie pitals where. tke 
effect could be more accurately assess Here it was concluded _ 
that the mixture had an action like sadetphirie in intensity and. 
duration, but that when the pain did return it could be 
tolerated better because the pervetine was ati acting. 


Lung wounds with pleural drainage, who lose fair amounts of e 
protein, must eat but morphine depresses their appetite. With the 
morphine/pervetine mixture the patients were comfortable and still 
retained their appetite. . 


The mixture has the additional advantage of preventing 
circulatory collapse (unless too much blood has been lost) since 
the pervetine has an adrenaline-like action. ae 


Other prublems upon ‘which Professor Koll gave his ‘advice weres Sut 


(a) Spasmolytics ~ Atropine was reserved for the treatment of 
tabun since the stocks were low, Extract of belladonna 
and papaverine were also in short supply. Some synthetic 
drugs @ege opaverine (Merck) were not very effective and so 
octinum, cesstrene etc. were suggested as substitutes. : 


(b) The store of Stropanthin was low and much of this was_ 
reserved for the possible treatment of phosgene cases. 
The C=glucoside of digitalis Janata (Cedilanid of Sandoz, 
Basle) was suggested as a substitute. 


(c) The pure glucose (Merck) for intravenous use became in very 
short supply as the result of Allied bombing activity. 
What little remained was reserved for field use. The rear 
hospitals had to prepare their own solutions. Dextro~pure. 
was not pure enough for intravenous injection, proiucing 
fever, rigors and xanthematous reactions, Work on this 
problem had just commenced when the Russians entered Danzig. 


~ 
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